ABSTRACT | This study aimed to analyze the anthropometric characteristics, functional capacity of exercise, and physical activity of children who suffered burns. It also aimed to verify whether there is association between the anthropometric and physical activity variables and the severity of the burns, after hospital discharge.
INTRODUCTION
Burns are considered a public health problem, especially in low-and middle-income countries, where the mortality rate because of them is higher 1 . Children often suffer burns 1, 2 , and the most common causes are accidents by contact with overheated fluids/ surfaces and fire, but they also can occur by contact with other agents, such as chemical, electrical, or radioactive substances 3 . Most hospitalizations occur because of more severe burns, such as second and third degree burns 4 , and the latter causes more functional and aesthetic sequelae 5 . The improvement in the outcomes of burns can be attributed to specialized centers, which cover the wound, treat infections, and control hypermetabolic responses 6, 7 . Professionals must be prepared to manage post-traumatic responses, which persist after the period of discharge and may lead to catabolism and marked and prolonged musculoskeletal weakness 8 . The wound healing process can last up to two years, a critical period to the formation of keloids and hypertrophic scars 9 and installation of musculoskeletal changes, which affect the individual's quality of life 10 .
It is known that the experience of physical or emotional stress, as occurs in children who suffer burns, can exacerbate several psychological and somatic conditions, including anxiety disorders, depression, obesity, and metabolic syndrome 11 . Another important point to be noted is the participation in physical and/ or recreation activities after the discharge of burned children 12 . According to Grice et al. 12 , the patients tend to perform activities or games preferably indoors. The authors point out that health professionals must develop appropriate interventions, considering enjoyable activities to improve social adjustment and quality of life.
According to the World Health Organization, physical activity is any body movement produced by skeletal muscles that requires energy expenditure, such as walking, cycling, and playing sports, and physical inactivity is identified as the fourth risk factor for global mortality 13 . Physical inactivity in schoolchildren is a determining factor for overweight; thus, access to physical activity is regarded as a health strategy to control obesity, which is currently considered a global public health problem 14, 15 . The most active children improve their cardiorespiratory and muscle strength capacity and reduce symptoms of anxiety and depression 16 .
Given the frequency of accidents with burns involving children and their possible sequelae, this study aimed to analyze the anthropometric characteristics, functional capacity of exercise, and physical activity and to verify whether there is association of the anthropometric and physical activity variables with the severity of the burn. The first hypothesis tested was that most children hospitalized in the Burn Treatment Center (CTQ -Centro de Tratamento de Queimados) would be classified as greatly burned and would need physical therapy during hospitalization, and that, because of the repercussions of the burn, they would be subjected, up to two years after discharge, to the experience of physical and emotional stress, which could negatively affect the risk of obesity, sedentary lifestyle, and functional capacity of exercise. The second hypothesis tested was that there would be association of children considered greatly burned with obesity and/or sedentary lifestyle. This study also aims to increase knowledge on this topic, and thus collaborate with clinical practice, given the lack of studies in this field of research.
METHODOLOGY

Study design
This is a cross-sectional study with convenience sample. All patients who returned to the outpatient clinic of the CTQ were included during the period of data collection. The study was approved by the Research Ethics Committee (no. 138/2013).
Participants
The non-probability sample was formed by children who suffered burns in the period between October 2013 and July 2014. Inclusion criteria were: age between six and 14 years old; time after discharge from hospital between six months and two years; and signing of the informed consent form by the participants, along with their parents or legal guardians. Exclusion criteria were: difficulty in understanding the guidelines and questions; presence of chronic or acute diseases affecting the musculoskeletal system or preventing them from attending school a week before the interview. All patients who returned to the outpatient clinic of the CTQ during the period of data collection and who met the inclusion criteria were evaluated.
Outcome measures and data collection procedures
Information were collected by medical records and interviews with the children and their parents or guardians. The following data were obtained: personal data, information about the accident and burn, and treatment performed.
Regular physical activity was assessed by the "Physical Activity Questionnaire for Older Children" (PAQ-C), created by Crocker et al. 17 , and translated and modified to the Brazilian population 18 . The PAQ-C allows one to classify individuals as active or sedentary, and it has been used in several studies 19, 20 . The questionnaire was answered by the children. Data regarding height (m) and body mass (kg) were collected for later calculation of nutritional status with the z-score obtained, using WHO AnthroPlus, version 1.0.4, a free software developed by the World Health Organization 21 . The functional capacity of exercise was measured by the six-minute walk test (6MWT), according to the American Thoracic Society 22 . The reference values used were those established by Priesnitz et al. 23 for children and adolescents. The following equipment were needed to perform the test: stopwatch, cones for delimitation of the circuit, sphygmomanometer, stethoscope, and pulse oximeter 24 . Heart rate, systolic and diastolic blood pressure in millimeters of mercury (mmHg), peripheral oxygen saturation (pulse oximeter), and rating of perceived exertion (Borg scale) were measured before and after the test. Two tests were performed with a 30-minute rest interval, and the longest distance traveled was considered.
Data analysis
The data were analyzed in GraphPad Prism 6. ShapiroWilk test was used to evaluate whether the data were normally distributed, and the values were presented in mean and standard deviation or median and interquartile ranges . Fisher's exact test was used to analyze the association among the qualitative or dichotomized variables. A statistical significance of 5% was adopted.
RESULTS
Twenty-one children who suffered burns -16 (76.2%) male and five (23.8%) female -, with mean age of 10±2.7 years, were evaluated. The mean time after hospital discharge was 12.7±5.5 months. The mean time of hospitalization was 14 [9.5-16.5] days, and the burned body area was 8 [4-12.5]%. Most (17 -81%) participants were classified as greatly burned (Table 1 ). All the children performed physical therapy during the hospital stay, but after hospital discharge only 6 (28.5%) children reported performing physical therapy. Table 2 shows the data regarding aspects after hospital discharge, such as the nutritional classification and the anthropometric and physical activity characterization. Concerning the functional capacity of exercise, the children traveled an average distance of 564.7±70.6 m, representing 101.1±11.7% of what was predicted for the 6MWT. The test was performed 12.7±5.5 months after discharge. Table 3 shows the values of pretest and posttest. The values are presented in absolute and relative frequency (%) and mean±standard deviation Regarding the association analysis, no significant difference was found between the variables eutrophic or overweight and active or sedentary (p=0.65) and between moderately or greatly burned and active or sedentary (p=0.31).
DISCUSSION
This study investigated the anthropometric characteristics, functional capacity of exercise, and physical activity of children who suffered burns, from six months to two years after hospital discharge, a period characterized by post-traumatic responses and wound healing 8, 9 . This is a critical period for the return to school and community activities, because of their vulnerability to exclusion and stigma 25 . Our findings showed that most participants had severe burns and needed physical therapy during the hospital stay. Physical therapy is essential since the first day of hospitalization until the stage after hospital discharge, to avoid or minimize possible sequelae 26, 27 ; however, although all patients performed physical therapy during the hospital stay, only 28.5% remained doing it after hospital discharge.
We observed that 61.9% participants were eutrophic and 66.7% had a height within the normality parameters for their age. However, 38.1% were classified as overweight or obese and 33.3% had a height below the percentile. Studies show that severe burns in the pediatric population can cause problems such as delayed bone growth; premature fusion of the epiphyseal plate, which may lead to deformities; and reduced bone mineral density, which can be noticed in children with a BBS higher than 15% 10 . The bone demineralization in the postburn period and the difficulty of children who suffered burns in gaining bone mass during growth periods increase the risk of fractures 28 . Therefore, one must consider the clinical follow-up during the growth phase of children with burns 10 .
Proper nutrition is crucial to supply the required energy for wound recovery and attenuation of the hypermetabolism and protein catabolism that occur in individuals who suffered severe burns 29 . The data were positive given that no child was classified as undernourished and most were eutrophic, but one should clinically consider those classified as overweight or obese, since childhood obesity is regarded as a public health problem not only in Brazil, but around the world 13, 30, 31 . Although we found no significant difference between the variables eutrophic or overweight and active or sedentary, Carissimi et al. 32 argue that obese children often avoid taking part in physical activity because they feel unfit for it, which leads them to a vicious circle of physical inactivity and obesity.
In the 6MWT, which is considered a submaximal test of tolerance to physical exercise, all the children obtained values of distance traveled within the predicted for the Brazilian child population, which shows no limitation in the functional capacity of physical exertion 23 . Regarding physical activity, 57.1% were classified as active and 42.9% as sedentary, and, among the latter, 33.3% considered themselves as less active and 19% as unfit compared to the others. The average number of hours watching television was 2.4 h/day, which can be considered positive, since Silva and Malina 18 , in a study with adolescents with a mean age of 15 years, from Rio de Janeiro, found a higher average, between 4.4 h and 4.9 h/day; also, added to this, more than half of that sample showed a low degree of physical activity.
Children are naturally active, thus, one must encourage them to participate in age-appropriate activities that are enjoyable and varied, which is fundamental to their motor and skill development, especially for those with motor dysfunctions or difficulties, because they are, for the most part, less active compared to those without these limitations. Therefore, health professionals must understand and provide appropriate types and amounts of specific activities for each individual 16 . Suman and Herdon 33 found that the benefits of a structured and supervised exercise program can be effective with children who suffered burns, even after a three-month follow up, and stressed that future studies should include the best way to evaluate eating habits and spontaneous physical activities. Disseldorp et al. 34 emphasized the importance and need to research physical activity and fitness in children and adolescents who suffered burns, to contribute to a better understanding of their longterm consequences and guide the rehabilitation process.
The following clinical implications stand out: monitoring children who suffered burns -to identify whether they are within the established anthropometric parameters for their age; physical therapy follow-up after hospital discharge, with specific goals for each child, also for promoting reinsertion in the school and community; encouraging the practice of physical activity, both by sports and play, given the incidence of physical inactivity in the population evaluated. Although the functional capacity of exercise was appropriate based on the predicted values, it can underestimate the possible limitations caused by the severity of the burn and/or sedentary lifestyle, as it is a submaximal test. Thus, a specialized multidisciplinary team must follow up the patients, helping with the multiple aspects involved in their rehabilitation 35 . The limitations of this study were the reduced sample (even though it was held with all pediatric patients who returned to the CTQ in the period) and the use of a questionnaire for the classification of physical activity. Thus, researches using tools such as pedometers and accelerometers to classify physical activity are recommended.
CONCLUSION
Our findings showed that most children hospitalized in the CTQ were classified as greatly burned and that they performed physical therapy during the hospital stay. In the interval between six months and two years after hospital discharge, we found no association of children classified as greatly burned or overweight/ obese with sedentary lifestyle. There was also no reduction of functional capacity of exercise, even with some participants being overweight and sedentary. Concerning the anthropometric data, we identified children with height below the expected for the age, but no participants underweight, which could occur because of the burn. From the results of this study, we recommend that the multidisciplinary team emphasize the need for the maintenance of physical therapy, encourage the patients to carry out physical activities, and monitor their growth. These outcomes contribute with knowledge on this topic and, thus, with clinical practice, but further research in this field is still needed.
